The role of estrogen and relaxin in the reproductive abnormalities of mice with Hertwig's anemia.
Mice homozygous for a mutant allele (an/an) causing a lifelong macrocytic anemia (Hertwig's anemia) also demonstrate an inability to deliver their offspring, despite normal ovulation, conception, implantation, and fetal development. We investigated the roles of estrogen and relaxin in the etiology of the reproductive defect in the Hertwig's anemia mice. Immunoreactive relaxin levels were undetectable in the nonpregnant controls, whereas levels in both timed-pregnant controls and timed-pregnant affected mice were significantly higher than in nonpregnant controls, but not significantly different from each other. Mean interpubic ligament length in the pregnant Hertwig's anemia mice was significantly greater than that in nonpregnant controls, but significantly less than that in the pregnant controls on Day 18 of pregnancy. Porcine relaxin was administered to nonpregnant affected and unaffected littermates and to nonpregnant controls. Whereas controls showed a significant response to porcine relaxin, neither the Hertwig's anemia mice nor their unaffected littermates responded to the porcine relaxin. Additional study was performed to determine estradiol effects in the affected and control animals utilizing detailed computerized morphometric analysis of uterine horns and cervices from immature, estradiol-injected controls and Hertwig's anemia mice. Results demonstrated a statistically significant trophic effect of estradiol upon uterine horn and cervical enlargement, as assessed by weight and volume, in controls. Only a slight, non-significant effect was seen in Hertwig's anemia mice. Additional histological effects of estradiol, including endometrial enfolding observed in controls, were not present in Hertwig's anemia mice. Lack of response to both estrogen and relaxin is responsible for the parturitional defect in Hertwig's anemia mice.